Nitrogen is usually used to increase the total pressure of the fluid in aircraft fire 11 suppression bottle. The amount of nitrogen required in the bottle is a significant factor to assure 12 complete and effective discharge into the protected area and it depends on the solubility of the constants. This correlation will be very helpful for fire extinguishing bottle designers to acquire 28 the pressure-temperature relationships for the mixture of nitrogen and agents. 
can be written as:
where p is the system total pressure, R is the gas constant, T is the absolute temperature and v is 158 the molar volume.
159
Both a and b are the characteristic parameters specific for each substance, and
where pc is the critical pressure, Tc is the critical temperature. 
where Tr=T/Tc is the reduced temperature. k0 can be represented by the following formulation:
where ω is the acentric factor.
168
For mixtures the parameters a and b of Eq. (1) are substituted by am and bm:
170
According to the PR EOS, two different mixing rules are applied. They are the one-parameter 
172
The one-parameter vdW mixing rule can be summarized as follows:
where kij is the binary interaction coefficient that satisfies kij=kji and kii=kjj=0.
176
The Wong-Sandler mixing rule for a cubic equation of state such as the PR EOS can be 177 expressed as :
In Eq. (9), C is a constant (-0. Table 1 . And the collected GLE data for nitrogen and agent mixtures are listed in Table   206 2. where N is the number of points in the experimental data, p is the bubble pressure, and 'exp' and
215
'cal' represent experimental values and calculated values, respectively.
216
For the measured amount of nitrogen required to pressurize the binary mixture to a given 217 pressure [3, 5], another objective function is defined as follows:
In Eq. (18), mexp is the amount of nitrogen, mcal refers to the calculated amount of nitrogen.
220
To accurately estimate the amount of nitrogen required in the fire suppression bottle, a new 221 method is proposed and it is determined by four control parameters such as (1) the total mass of 222 agent in the bottle, (2) bottle volume (Vbot), (3) initial equilibrium temperature (T) and (4) initial 223 equilibrium pressure (P). Fig. 1 depicts the overall flowchart of the method in the current study.
9
(Z refers to the total molar ratio of nitrogen in the binary mixture), (2) The optimized binary interaction parameter (k12) in the vdW mixing rule are shown in Table   236 3. This can be achieved by minimizing Eq. (16) 
259
The Table 4 , and with a mean absolute deviation less 267 than 1.0% shown in Table 5 . Of the four studied mixtutes, the PR/WS model reproduces the mole 268 fractions of nitrogen in gas volume lower than the experimental values in both Tables 4 and 5 .
269
For the mole fraction of nitrogen, the average reletive deviation is less than 1.5% for
270
N2+HFC227ea whereas -0.80% ,-17.5% and -6.1% for N2+CF3I, N2+HFC125 and 271 N2+Halon1301, respectively, as presented in Table 4 .
272
Similarly, Table 5 demonstrates the bubble pressure calculated agrees well with the 273 experimental data, with an average-absolute deviation less than 1.0% for all the binary mixtures.
274
Moreover, the average relative deviation for mole fraction of nitrogen decreases from -17.5% in 275   Table 4 to -1.1% in Table 5 
286
In the present study, these experimental data [5, 27, 28] have been employed to determine the 287 binary interaction parameter (k12) in vdW mixing rule and the parameters (k12, A12, A21) in WS 288 mixing rule. The computational procedure is shown in Fig. 1 and results are listed in Table 6 .
289 Table 6 shows the results of the adjustable parameters of the vdW mixing rule and WS mixing 
N2+ CF3I

307
The binary mixture of N2+CF3I is also investigated by Lim and Kim [4] in the pressure range The binary interaction coefficient of k12 is 0.025 at 293 K. Fig. 4 
N2+FC218 326
Similarly, for the case of N2+HFC125, no GLE data for nitrogen solubility in FC218 was Fig. 1 is shown in Fig. 7 . As can be seen from phase.
357
The temperature-dependent Henry's law constants for nitrogen dissolved in HFC227ea, mixtures. Fig. 8 
where C1, C2 and C3 are coefficients listed in Table 7 . Table 1 . Characteristic properties of all the pure component.
546 Table 2 . Details on the phase equilibrium for the systems considered here.
547 Table 3 . Optimum binary interaction parameter in the vdW mixing rule with Eq. (16) and Eq.
548
(17), respectively, and average absolute deviations for pressure and mean relative 549 deviations for mole fraction of nitrogen in gas volume. 
550
